Abstract We present information theory analysis of the trade-off between BER improvement and the data rate loss using skewed channel coding to suppress pattern-dependent errors.
Introduction
Inter symbol interference (lSI) or the patterning effect manifests itself in digital communication as the dependence of the transmission result for an information bit on the surrounding pattern, I.e. the neighboring bits (see e.g. recent papers [1, 2) ). An given by the BER = L �Qk where Pk is the k=O probability of the occurrence of a triplet with the index k in the input bit string, and Qk is the error probability for the central digit in the triplet. A non-equal distribution of errors Qk caused by lSI provides an opportunity to reduce the error rate by reducing the probability of the triplets that affect the BER most, by employing skewed coding. Obviously, this can only be done at the expense of the information content, which is represented by the transmitted signal entropy H (measured in bits/digit). Redundancy of the signal coding with non-uniform probabilities of different patterns is defined as R = Hmu -H = 1-H.
The skewed encoding
For illustration purposes, in the rest of the paper we focus on the example of an ICFWM-limited system, although our approach is general. As shown in [2] , the major contribution to the BER in systems limited by ICFWM is from the pattern 101. It was observed in [2] in extensive numerical simulations that the probability The first issue to consider is the source information content as a function of the pre-encoding skew. We consider the encoder model of an encoder as a
Markov chain shown in Fig. 1 , which is a random process that attempts to avoid producing the combination of 101 found error-prone in [2] . The vertices of the graph correspond to the state of the process, which consists of the three last digits up to and including the current digit: dk_2dk_ I dk' The probability of the next digit is depicted as a transition from that state to the next one, dk_ldkdk+l' with d hI equal to either 1 or 0, with a probability depending on the current state dk _ 2dk _ ldk' We use dashed arrows for dk+1 = 0 and solid ones for 
8+ 2&
Thus the frequency of occurrence is higher for the triplets 000, 001, and 100; and lower for pattern 101.
Substitution of the stationary distribution Pinto (1)
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yields the redundancy R = , where
Skewing parameter E Figure 2 . Redundancy versus skew parameter s . 
ConclUSions
We have examined an information theory approach to the improvement of BER in systems degraded by pattern-dependent errors. Decrease of the error rate is achieved by application of a skewed channel coding that reduces the probability of occurrence of the triplets making the major contribution to the BER.
